Cryptochromes are important components of circadian clocks in both plants and animals. Recent work suggests that the carboxy-terminal tails of these conserved proteins are used in drastically different ways in different organisms. 
This role for the carboxy-terminal tail of Drosophila CRY is interesting, particularly in contrast to the roles ascribed to the carboxy-terminal domains of plant and vertebrate CRYs. In Arabidopsis, the carboxy-terminal tail is responsible for transducing the light signal detected by the core domain, by direct interaction and inhibition of its effector protein COP1 upon light activation [16] . Overexpression of the carboxyterminal tail alone, without the core domain, results in constitutive activity and constant light-like phenotypes [17] . So in Arabidopsis, the core domain acts as a regulator of the carboxy-terminal domain, inhibiting its activity in the dark and/or promoting its activity in the light (Figure 2A) .
In vertebrates, the CRY carboxy-terminal tail has yet another role, which has so far been examined closely only in the case of Xenopus CRYs, though it is likely that mammalian CRYs work in a similar manner. In these animals, the role of the carboxyl terminus is to transport the CRY protein into the nucleus, required for its transcriptional repressor function. CRY molecules lacking the carboxy-terminal tail are localized in the cytoplasm and do not repress transcription [18] . But addition of a heterologous nuclear localization signal to the truncated CRY completely restores both repression ability and nuclear localization, indicating that the core photolyase-like domain is sufficient for repressive activity as long as the protein can get into the nucleus ( Figure 2C) . It is not known whether this nuclear localization role of the carboxyl terminus is regulated, but it does not appear to be light-dependent. Why have CRYs evolved independently from photolyases several times and each time apparently been co-opted into an important, yet different, role in the circadian system? And why have these conserved structures been used to carry out the given function in so many different ways? One possibility is that circadian clocks have been intimately linked to photolyases from their earliest beginnings. It has been proposed that clocks may have evolved originally to sequester processes that are particularly sensitive to UV-light damage to the dark phase of the daily cycle, so these ancient clocks may have had a close relationship with an enzyme such as photolyase that repairs UVinduced DNA damage [19, 20] . As clocks evolved to take on more diverse roles in the regulation of physiology and behavior, these photolyases may have evolved to yield different functional versions of cryptochrome. Moreover, the highly variable carboxyterminal tails, once thought likely to be 'dispensible' because of their non-conserved nature, may in fact be testament to the creative ways in which nature can exploit a protein for many diverse functions.
